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Summary of Recommendation and
Evidence

The USPSTF concludes that the current evi-
dence is insufficient to assess the balance of
benefits and harms of screening for thyroid
dysfunction in nonpregnant, asymptomatic
adults (Table 1). I statement.

See the Clinical Considerations section
for suggestions for practice regarding the
I statement.

Rationale
IMPORTANCE

Thyroid gland disorders are among the most
common endocrine conditions evaluated
and treated by clinicians. Thyroid dysfunc-
tion represents a continuum from asymp-
tomatic biochemical changes to clinically
symptomatic disease. In rare cases, it can
produce life-threatening complications, such
as myxedema coma or thyroid storm.'?

Subclinical hypothyroidism is defined as an
asymptomatic condition in which a patient
has a serum thyroid-stimulating hormone
(TSH) level exceeding the upper threshold
of a specified laboratory reference interval
(commonly but arbitrarily defined as 4.5
mlIU/L) but a normal thyroxine (T4) level.?
Patients with subclinical hypothyroidism
are often further classified as having TSH
levels between 4.5 and 10.0 mIU/L or greater
than 10.0 mIU/L.

Despite its name, “overt” hypothyroidism
does not require the presence of symptoms
and has been defined biochemically by an
elevated TSH level and a low T4 level. As
such, it encompasses a range of low T4 levels
that may (or may not) be associated with a
set of relatively subtle and nonspecific clini-
cal symptoms, such as fatigue, feeling cold,
weight gain, hair loss, and constipation.

Subclinical hyperthyroidism is defined
as an asymptomatic condition in which a
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patient has a serum TSH level below the
lower threshold of a specified laboratory
reference interval (usually 0.4 mIU/L) but
normal T4 and triiodothyronine (T3) lev-
els. Patients with subclinical hyperthyroid-
ism are further classified as having “low
but detectable” (about 0.1 to 0.4 mIU/L)
or “clearly low” or “undetectable” (< 0.1
mlIU/L) TSH levels.?

Despite its name, “overt” hyperthyroidism
does not require the presence of symptoms
and has been defined biochemically by a low
or undetectable TSH level and an elevated
T4 or T3 level. When present, symptoms are
often relatively nonspecific (for example,
weight loss, heart palpitations, heat intoler-
ance, and hyperactivity).

For the purposes of this recommendation,
thyroid dysfunction is defined as a spectrum
of disorders related to the thyroid gland.
The spectrum begins with asymptomatic
subclinical hypothyroidism and hyperthy-
roidism. In the middle of the spectrum are
asymptomatic “overt” hypothyroidism and
hyperthyroidism, defined biochemically by
changes in serum TSH and T4 levels. At
the end of the spectrum is thyroid disease,
which is reserved for symptomatic “overt”
hypothyroidism and hyperthyroidism (that
is, persistently abnormal serum TSH and
T4 levels and clearly associated clinical
signs and symptoms that cannot be better
explained by another condition).

In making its recommendations about
clinical preventive services, the USPSTF
focuses on asymptomatic populations that
do not have known signs or symptoms of
disease.

DETECTION

Early detection and treatment of asymp-
tomatic persons with abnormal serum TSH
levels with or without abnormal T4 levels
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Table 1. Screening for Thyroid Dysfunction: Clinical Summary of the USPSTF Recommendation

Population

Recommendation

Risk assessment

Screening tests

Treatment and
interventions

Balance of benefits
and harms

Nonpregnant, asymptomatic adults

No recommendation
Grade: | statement (insufficient evidence)

Risk factors for an elevated thyroid-stimulating hormone (TSH) level include female sex, advancing
age, white race, type 1 diabetes, Down syndrome, family history of thyroid disease, goiter, previous
hyperthyroidism, and external-beam radiation in the head and neck area. Risk factors for a low TSH
level include female sex; advancing age; black race; low iodine intake; personal or family history of
thyroid disease; and ingestion of iodine-containing drugs, such as amiodarone.

The primary screening test for thyroid dysfunction is serum TSH testing. Multiple tests over 3 to 6 mo
should be performed to confirm or rule out abnormal findings. Follow-up testing of serum thyroxine
(T4) levels in persons with persistently abnormal TSH levels can differentiate between subclinical (normal

T4) and “overt” (abnormal T4) thyroid dysfunction.

Hypothyroidism is treated with oral T4 monotherapy (levothyroxine sodium). Consensus is lacking on the
appropriate point for clinical intervention, especially for TSH levels < 10.0 mIU/L. Hyperthyroidism is
treated with antithyroid medications (e.g., methimazole) or nonreversible thyroid ablation therapy (e.g.,
radioactive iodine or surgery). Treatment is generally recommended for patients with a TSH level that is
undetectable or < 0.1 mIU/L, particularly those with overt Graves disease or nodular thyroid disease.

The current evidence is insufficient to assess the balance of benefits and harms of screening for thyroid

dysfunction in nonpregnant asymptomatic adults.

NOTE: For a summary of the evidence systematically reviewed in making this recommendation, the full recommendation statement, and supporting
documents, go to http://www.uspreventiveservicestaskforce.org/.

USPSTF = U.S. Preventive Services Task Force.
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may be beneficial because it may prevent
longer-term morbidity and mortality from
fractures, cancer, or cardiovascular disease.
However, widespread screening and treat-
ment of subclinical thyroid dysfunction
can also result in harms due to labeling,
false-positive results, and overdiagnosis and
overtreatment.

The USPSTF found adequate evidence
that screening can detect “abnormal”
serum TSH levels in asymptomatic persons.
However, what constitutes an abnormal
TSH level is uncertain. Laboratory refer-
ence intervals are based on the statistical
distribution of TSH levels across the gen-
eral population (for example, using the
97.5th percentile as an upper boundary
for normal) rather than according to the
association of a TSH level with symptoms,
adverse outcomes, or particular risk factors
for disease.’ There is professional disagree-
ment about the appropriate cut points for
the lower and upper boundaries of normal
TSH levels in the general population and in
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subgroups, such as older adults, where val-
ues differ from the overall population dis-
tribution (for example, shifting to a higher
range of normal).*”’

Accurate interpretation of serum TSH
levels is further complicated by measure-
ment variability and the sensitivity of TSH
secretion to conditions other than thyroid
dysfunction. These issues have led many
professional groups to recommend repeat-
ing thyroid function tests if the results fall
above or below a specified reference interval
for confirmation of persistent dysfunction
(for example, over 3- to 6-month intervals)
in asymptomatic persons before making
a diagnosis or considering any treatment
strategies, unless the serum TSH level is
greater than 10.0 or less than 0.1 mIU/L.>%?

BENEFITS OF EARLY DETECTION AND
TREATMENT

The USPSTF found inadequate evidence
that screening for thyroid dysfunction in
nonpregnant, asymptomatic adults leads to
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clinically important benefits. In particular,
the USPSTF found inadequate evidence to
determine whether screening for thyroid dys-
function reduces cardiovascular disease or
related morbidity and mortality.

The USPSTF found adequate evidence
that screening for and treatment of thyroid
dysfunction in nonpregnant, asymptomatic
adults does not improve quality of life or
provide clinically meaningful improvements
in blood pressure, body mass index (BMI),
bone mineral density, or lipid levels. It also
does not improve cognitive function, at least
through the duration of available trials (> 1
to 2 years).!2

HARMS OF EARLY DETECTION AND
TREATMENT

The USPSTF found inadequate evidence on
the harms of screening for and treatment
of thyroid dysfunction. Indirect evidence
points to the likelihood of important and
frequent harms associated with screening
in asymptomatic persons. Foremost among
these are frequent false-positive results; the
psychological effects of labeling; and a large
degree of overdiagnosis and overtreatment of
biochemically defined abnormal TSH levels
(with or without abnormal serum T4 levels)
that may revert to normal, not progress, or
never result in health problems even if they
do progress, particularly in persons with TSH
levels less than 10 mIU/L.

USPSTF ASSESSMENT

The USPSTF concludes that the evidence is
insufficient and that the balance of benefits
and harms of screening for thyroid dysfunc-
tion in nonpregnant, asymptomatic adults
cannot be determined.

If clinicians offer screening for thyroid
dysfunction to asymptomatic persons, they
should first ensure that patients clearly
understand the uncertainties surrounding
any potential clinical benefit of screening
as well as the possibility of harm this choice
may engender.

Clinical Considerations

PATIENT POPULATION UNDER
CONSIDERATION

This recommendation applies to nonpreg-
nant, asymptomatic adults.
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SUGGESTIONS FOR PRACTICE REGARDING THE
| STATEMENT

Potential Preventable Burden. About 5% of
women and 3% of men in the United States
have subclinical hypothyroidism.* Of note,
several studies have shown that about 37%
of persons with subclinical hypothyroidism
spontaneously revert to a euthyroid state
without intervention after several years.!%!!
About 2% to 5% of persons with subclini-
cal hypothyroidism develop “overt” thyroid
dysfunction.'?

One retrospective cohort study found that
levothyroxine use in persons with subclinical
hypothyroidism was associated with lower
risk for ischemic heart disease events and
overall mortality *; however, the USPSTF did
not identify any clinical trials that evaluated
the causal relationship between treatment
and subsequent cardiac events. The USPSTF
did not identify any trials or observational
studies that evaluated the effects of treatment
of “overt” hypothyroidism (with or without
symptoms) versus no treatment.

Subclinical hyperthyroidism is present
in about 0.7% of the U.S. population and
is more common in women than men.
One-quarter of persons with subclinical
hyperthyroidism revert to a euthyroid state
without medical intervention over time.!%!
An estimated 1% to 2% of persons with TSH
levels less than 0.1 mIU/L develop “overt”
hyperthyroidism (with or without symp-
toms). Persons with TSH levels between 0.1
and 0.45 mIU/L are unlikely to progress to
“overt” hyperthyroidism.®

The USPSTF did not identify any studies
that evaluated the benefits of treatment of
subclinical hyperthyroidism on final health
outcomes, such as fractures, cancer, or car-
diovascular morbidity or mortality. Except
for 1 small (n = 67) nonrandomized study
that examined bone mineral density, no evi-
dence was found on the effects of treatment
of “overt” hyperthyroidism (with or without
symptoms).}?

Potential Harms. The harms of treat-
ment of thyroid dysfunction have not been
well studied. The most important potential
harms are false-positive results, labeling,
and overdiagnosis and overtreatment.

False-positive results occur because TSH
secretion is highly variable and sensitive to
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several common factors, such as acute illness
or certain medications. Ascertainment of
true- versus false-positive results is further
complicated by a lack of consensus on what
constitutes a normal reference interval.

Consensus is also lacking on the appro-
priate point for clinical intervention,
particularly for hypothyroidism. No clinical
trial data support a treatment threshold to
improve clinical outcomes. On the basis of
expert opinion, a TSH level greater than 10.0
mlIU/L is generally considered the threshold
for initiation of treatment (in part because
of the higher likelihood of progression to
“overt”—even if still asymptomatic—thyroid
dysfunction). The decision of whether and
when to begin therapy in patients with TSH
levels between 4.5 and 10.0 mIU/L is more
controversial.>!> A large magnitude of over-
diagnosis and overtreatment is a likely conse-
quence of screening for thyroid dysfunction,
particularly because the disorder is defined
by silent biochemical parameters rather than
a set of reliable and consistent clinical symp-
toms. The high variability of TSH secre-
tion levels and the frequency of reversion to
normal thyroid function without treatment
underscore the importance of not relying on
a single abnormal laboratory value as a basis
for diagnosis or the decision to start therapy.

Currently, it is not possible to differentiate
persons who will have advancing thyroid
dysfunction of clinical importance from
those whose TSH levels will remain bio-
chemically stable or even normalize. Treat-
ing the latter group (at a minimum) will not
lead to benefit, and these persons may expe-
rience harms associated with antithyroid
medications, ablation therapy, and long-
term thyroid hormone therapy.

Current Practice. Although exact esti-
mates are not available for the United States,
screening for thyroid dysfunction by pri-
mary care providers seems to be a common
practice.!® In the United Kingdom, an esti-
mated 18% to 25% of the adult population
receives thyroid function testing each year.”

The annual number of dispensed pre-
scriptions of levothyroxine sodium in the
United States increased by 42% over a 5-year
period, from 50 million in 2006 to 71 mil-
lion in 2010." In 2013, there were more than
23 million new prescriptions and refills for
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a single name brand of thyroid hormone in
the United States, making it the most com-
monly prescribed drug in the country.”

In 1996, a cross-sectional study of a U.S.
population found that 39% of participants
with TSH levels between 5.1 and 10.0 mIU/L
received treatment.?® More recent evidence
suggests that the median TSH level at ini-
tiation of thyroid hormone therapy has
decreased over time; a retrospective cohort
study in the United Kingdom found that the
median TSH level at the time of first levo-
thyroxine prescription decreased from 8.7 to
7.9 mIU/L between 2001 and 2009."

Initiation and use of thyroid hormone
therapy seem to be particularly common in
older adults. Data from the CHS (Cardiovas-
cular Health Study), a U.S. cohort of nearly
6,000 community-dwelling adults aged 65
years or older, showed a steady increase in
the overall percentage of older adults receiv-
ing thyroid hormone therapy (from 9% in
1989 to 20% in 2006) and a nonlinear prob-
ability of initiating levothyroxine therapy
based on age; persons aged 85 years or older
were more than twice as likely as those aged
65 to 69 years to begin thyroid hormone
therapy (hazard ratio [HR], 2.34 [95% CI,
1.43 to 3.85]), independent of race or sex.?!

Data on the proportion of asymptom-
atic persons with thyroid dysfunction who
receive thyroid hormone therapy are lack-
ing. However, given the high number of
prescriptions for levothyroxine dispensed in
the United States and the low prevalence of
“overt” hypothyroidism and hyperthyroid-
ism among persons in the general population
(0.3% and 0.5%, respectively,* only a small
fraction of whom are symptomatic), it is rea-
sonable to conclude that many asymptomatic
persons receive treatment. Clinicians seem
to be treating more persons with thyroid
dysfunction, at earlier times after initial
diagnosis, and at TSH levels closer to normal.

ASSESSMENT OF RISK

The most common cause of hypothyroidism
in the United States is chronic autoimmune
(Hashimoto) thyroiditis. Risk factors for an
elevated TSH level include female sex, advanc-
ing age, white race, type 1 diabetes, Down
syndrome, family history of thyroid disease,
goiter, previous hyperthyroidism (possibly
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due in part to ablation therapy leading to statement are available at http://www.uspreventive
fatrogenic thyroid dysfunction), and external- servicestaskforce.org/Page/Topic/recommendation-
bean;gradiatiZn in tlzle head and)neck areal? summary/thyroid-dysfunction-screening.

Common causes of hyperthyroidism The USPSTF recommendations are independent of the
include Graves disease, Hashimoto thyroid- U.S. government. They do not represent the views of the

o . X X Agency for Healthcare Research and Quality, the U.S.
itis, and functional thyroid nodules. Risk Department of Health and Human Services, or the U.S.

factors for a low TSH level include female
sex; advancing age; black race; low iodine
intake; personal or family history of thyroid
disease; and ingestion of iodine-containing
drugs, such as amiodarone.!

The USPSTF found no direct evidence
that treatment of thyroid dysfunction based
on risk level alters final health outcomes.

SCREENING TESTS

The serum TSH test is the primary screening
test for thyroid dysfunction. Multiple tests
should be done over a 3- to 6-month interval
to confirm or rule out abnormal findings.
Follow-up testing of serum T4 levels in per-
sons with persistently abnormal TSH levels
can differentiate between subclinical (normal
T4 levels) and “overt” (abnormal T4 levels)
thyroid dysfunction.

SCREENING INTERVAL

The optimal screening interval for thyroid
dysfunction (if one exists) is unknown.

INTERVENTIONS

The principal treatment for hypothyroid-
ism is oral T4 monotherapy (levothyroxine
sodium).

Hyperthyroidism is treated with antithy-
roid medications (such as methimazole)
or nonreversible thyroid ablation therapy
(for example, radioactive iodine or sur-
gery). Although definitive data are lacking,
treatment is generally recommended for
patients with a TSH level that is undetect-
able or less than 0.1 mlIU/L, particularly
those with overt Graves disease or nodular
thyroid disease. Treatment is typically not
recommended for patients with TSH levels
between 0.1 and 0.45 mIU/L or when thy-
roiditis is the cause."?

This recommendation statement was first published
online in Ann Intern Med. March 24, 2015. http://www.
annals.org.

The "Other Considerations,” “Discussion,” “Update of
Previous USPSTF Recommendation,” and “Recommenda-
tions of Others” sections of this recommendation
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Public Health Service.

REFERENCES

N

w

&

w1

~

O

10.

. Rugge JB, Bougatsos C, Chou R. Screening for and

Treatment of Thyroid Dysfunction: An Evidence Review
forthe U.S. Preventive Services Task Force. Evidence Syn-
thesis No. 118. AHRQ Publication No. 15-05217-EF-1.
Rockville, MD: Agency for Healthcare Research and
Quality; 2014.

. Rugge JB, Bougatsos C, Chou R. Screening and treat-

ment of thyroid dysfunction: an evidence review for the
U.S. Preventive Services Task Force. Ann Intern Med.
2015;162:35-45.

.Rugge B, Balshem H, Sehgal R, Relevo R, Gorman

P, Helfand M. Screening and Treatment of Subclini-
cal Hypothyroidism or Hyperthyroidism. Comparative
Effectiveness Review No. 24. Rockville, MD: Agency for
Healthcare Research and Quality; 2011.

Hollowell JG, Staehling NW, Flanders WD, Hannon
WH, Gunter EW, Spencer CA, et al. Serum TSH, T(4),
and thyroid antibodies in the United States population
(1988 to 1994): National Health and Nutrition Exami-
nation Survey (NHANES Ill). J Clin Endocrinol Metab.
2002;87:489-99.

. Boucai L, Hollowell JG, Surks MI. An approach for

development of age-, gender-, and ethnicity-specific
thyrotropin reference limits. Thyroid. 2011;21:5-11.

. Baloch Z, Carayon P, Conte-Devolx B, Demers LM,

Feldt-Rasmussen U, Henry JF, et al; Guidelines Commit-
tee, National Academy of Clinical Biochemistry. Labora-
tory medicine practice guidelines. Laboratory support
for the diagnosis and monitoring of thyroid disease.
Thyroid. 2003;13:3-126.

Wartofsky L, Dickey RA. The evidence for a narrower
thyrotropin reference range is compelling. J Clin Endo-
crinol Metab. 2005;90:5483-8.

Surks M, Ortiz E, Daniels GH, Sawin CT, Col NF, Cobin
RH, et al. Subclinical thyroid disease: scientific review
and guidelines for diagnosis and management. JAMA.
2004;291:228-38.

. Shrier DK, Burman KD. Subclinical hyperthyroidism:

controversies in management. Am Fam Physician.
2002;65:431-8.

Gussekloo J, van Exel E, de Craen AJ, Meinders AE,
Frélich M, Westendorp RG. Thyroid status, disability
and cognitive function, and survival in old age. JAMA.
2004,;292:2591-9.

. Diez JJ, Iglesias P. Spontaneous subclinical hypothy-

roidism in patients older than 55 years: an analysis of
natural course and risk factors for the development
of overt thyroid failure. J Clin Endocrinol Metab.
2004;89:4890-7.

. Gharib H, Tuttle RM, Baskin HJ, Fish LH, Singer PA,

McDermott MT. Subclinical thyroid dysfunction: a
joint statement on management from the American
Association of Clinical Endocrinologists, the American
Thyroid Association, and the Endocrine Society. J Clin
Endocrinol Metab. 2005;90:581-5.

www.aafp.org/afp American Family Physician 790E



USPSTF

790F American Family Physician

. Razvi S, Weaver JU, Butler TJ, Pearce SH. Levothyroxine

treatment of subclinical hypothyroidism, fatal and non-
fatal cardiovascular events, and mortality. Arch Intern
Med. 2012;172:811-7.

. Rosario PW. Natural history of subclinical hyperthy-

roidism in elderly patients with TSH between 0.1 and
0.4 mlIU/L: a prospective study. Clin Endocrinol (Oxf).
2010,72:685-8.

. Garber JR, Cobin RH, Gharib H, Hennessey JV, Klein |,

Mechanick JI, et al; American Association of Clinical
Endocrinologists and American Thyroid Association
Taskforce on Hypothyroidism in Adults. Clinical practice
quidelines for hypothyroidism in adults: cosponsored
by the American Association of Clinical Endocrinolo-
gists and the American Thyroid Association. Thyroid.
2012;22:1200-35.

. Meyerovitch J, Rotman-Pikielny P, Sherf M, Battat E,

Levy Y, Surks MI. Serum thyrotropin measurements
in the community: five-year follow-up in a large net-
work of primary care physicians. Arch Intern Med.
2007;167:1533-8.

. Taylor PN, Igbal A, Minassian C, Sayers A, Draman MS,

Greenwood R, et al. Falling threshold for treatment of

www.aafp.org/afp

20.

2

borderline elevated thyrotropin levels-balancing ben-
efits and risks: evidence from a large community-based
study. JAMA Intern Med. 2014;174:32-9.

. IMS Institute for Healthcare Informatics. The Use of

Medicines in the United States: Review of 2010. Parsip-
pany, NJ: IMS Institute for Healthcare Informatics; 2011.
http://www.imshealth.com/deployedfiles/imshealth/
Global/Content/IMS%20Institute/Static%20File/IHII_
UseOfMed_report.pdf. Accessed February 12, 2015.

. Brooks M. Top 100 selling drugs of 2013. Medscape

Medical News. 30 January 2014.

Fatourechi V, Lankarani M, Schryver PG, Vanness DJ,
Long KH, Klee GG. Factors influencing clinical decisions
to initiate thyroxine therapy for patients with mildly
increased serum thyrotropin (5.1-10.0 mlU/L). Mayo
Clin Proc. 2003;78:554-60.

. Somwaru LL, Arnold AM, Cappola AR. Predictors of

thyroid hormone initiation in older adults: results from
the Cardiovascular Health Study. J Gerontol A Biol Sci
Med Sci. 2011;66:809-14. &

Volume 91, Number 11 * June 1, 2015



	_GoBack
	_GoBack

